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(54) IMAGING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make noise feeling 
substantially uniform at the time of continuous 
reproduction by controlling the noise reducing operation 
depending on the magnification of electronic zoom or the 
number of recording pixels at the time of recording an 
image by an imaging device thereby reducing the noise 
feeling incident to magnification processing at the time of 
reproducing an image. 

SOLUTION: At the time of recording an image while 
converting to have an image size (number of recording 
pixels) smaller than a full size using an electronic zoom 
function or a trimming preservation function, the imaging 
apparatus performs noise reduction processing at a 
noise reduction processing section 52 or controls the 
type or the pass band characteristics of a filter variably by means of a CPU 28 so that noise 
reduction effect is enhanced at the noise reduction processing section 52. On the other hand, 
the image size is judged in a series of photographing performed in the past, and noise 
reduction processing is performed when a switching is made to an image size smaller than a 
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series of image sizes or noise reduction effect is controlled to be enhanced at the noise 
reduction processing section 52. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] In the image pick-up equipment which has an image pick-up means to change the optical 
image of a photographic subject into an electrical signal, and a record means to record the picture signal 
which acquired through said image pick-up means on a record medium The picture signal read from the 
picture signal acquired through said image pick-up means or said record medium a part An electronic 
variable power processing means to perform signal processing which starts the range and generates the 
picture signal concerned which shows the contents of an image of the range in part, A noise reduction 
processing means to perform processing which reduces the noise component of the inputted picture 
signal, Image pick-up equipment characterized by having the control means which controls actuation of 
said noise reduction processing means according to the scale factor concerned or the image size of an 
image generated when recording the image generated by said electronic variable power processing 
means on said record medium. 

[Claim 2] It is image pick-up equipment according to claim 1 which said noise reduction processing 
means is a noise reduction processing means to by_which two or more kinds of noise reduction 
processings in_which the noise reduction effectiveness differs can carry out, and carries out [ that said 
control means performs the control which changes the noise reduction property of said noise reduction 
processing means according to the scale factor or the image size of an image generated with said 
electronic variable-power processing means, and ] as the description. 

[Claim 3] In the image pick-up equipment which has an image pick-up means to change the optical 
image of a photographic subject into an electrical signal, and a record means to record the picture signal 
which acquired through said image pick-up means on a record medium An image sizing means to set up 
the size of the image recorded on said record medium, A record image generation means to generate the 
picture signal of the image size set up with said image sizing means from the picture signal acquired 
through said image pick-up means, A noise reduction processing means to perform processing which 
reduces the noise component of the inputted picture signal. Image pick-up equipment characterized by 
having the control means which compares with the image size concerning this photography the image 
size in a series of photography carried out in the past, and controls actuation of said noise reduction 
processing based on the comparison result. 


[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to image pick-up equipment equipped with a means to 
start image pick-up equipment, especially to perform noise reduction processing of a picture signal. 

[0002] 

[Description of the Prior Art] The control approach that JP,2001-186366,A optimizes the sequence of 
expanding-and-contracting processing (image scaling down stream processing) of color noise reduction 
down stream processing and image size about the picture signal processing technique applied to a printer 
according to tfie rate of a scaling is proposed. That is, when outputting an image to a printer, in order to 
prevent emphasizing visually the low frequency noise which is not desirable with image expansion 
processing, color noise reduction processing is performed previously and expansion processing is 
carried out after that. Moreover, according to this official report, in consideration of the band of a noise 
spreading, color noise reduction processing is performed previously and amendment processing of 
saturation emphasis, lightness amendment, etc. is carried out after that by processing of saturation 
emphasis or lightness amendment. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the Prior art indicated by the above-mentioned 
official report differs from the image processing in image pick-up equipments, such as a digital camera, 
about the image processing of a printer. Moreover, according to the above-mentioned official report, 
although the contents of amendment, such as saturation emphasis, are confroUed according to the 
characteristic quantity of an image to the image after color noise reduction processing, there is no 
indication about the relation between an electronic zoom fimction peculiar to image pick-up equipment, 
and noise reduction. 

[0004] Furthermore, when displaying the photography image by the digital camera on a monitor etc., if 
the number of pixels is small, compared with a full-sized (the number of the maximum record pixels) 
image, a high dilation ratio (low reduction percentage) will be applied in many cases, and there is a 
problem that a low frequency noise will be emphasized. In case continuation automatic playback (slide 
show playback) of the recorded image is carried out, the feeling of a noise differs about the image with 
which dilation ratios differ, and sense of incongruity may be memorized. 
[0005] This invention aims at offering the image pick-up equipment in which the noise reduction 
stabilized rather than the noise reduction processing which image output equipment performs is possible 
so that it might be made in view of such a situation and may reduce the feeling of a noise resulting from 
the image expansion processing carried out with the image output equipment (an image viewer, printer, 
etc.) used at the time of image reconstruction. 

[0006] Moreover, in case this invention carries out continuation playback of two or more recorded 
images with an image viewer etc., it aims at offering the image pick-up equipment which can record the 
image whose image appreciation into which a feeling of a noise was unified is attained. 

[0007] 
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[Means for Solving the Problem] In the image pick-up equipment which has an image pick-up means to 
change the optical image of a photographic subject into an electrical signal, and a record means to record 
the picture signal which acquired through said image pick-up means on a record medium in order that 
this invention may attain said purpose The picture signal read from the picture signal acquired through 
said image pick-up means or said record medium a part An electronic variable power processing means 
to perform signal processing which starts the range and generates the picture signal concerned which 
shows the contents of an image of the range in part, A noise reduction processing means to perform 
processing which reduces the noise component of the inputted picture signal. In case the image 
generated by said electronic variable power processing means is recorded on said record medium, it is 
characterized by having the control means which controls actuation of said noise reduction processing 
means according to the scale factor concerned or the image size of an image generated. 
[0008] When carrying out variable power processing by said electronic variable power processing 
means as a control mode of a control means and recording an image, while making the noise reduction 
processing by said noise reduction processing means carry out The mode which controls actuation of 
said noise reduction processing means not to carry out noise reduction processing by said noise 
reduction processing means in recording an image, without carrying out variable power processing by 
said electronic variable power processing means () That is, the mode which carries out adjustable control 
of the noise reduction properties (a class, a passband property, etc. of a filter) of ON/OFF control of 
noise reduction processing or noise reduction processing is contained. 

[0009] In addition, you may be the store which a record mediiun may be a medium (removable media) 
which can be detached and attached freely to image pick-up equipment, and was built in image pick-up 
equipment (for example, an internal memory, an integral hard disk, etc.). 

[0010] Start the range and the picture signal of the logging part concemed is generated, a part of picture 
signal which acquired this invention through the image pick-up means ~ The range is started, a part of 
function (photography function which used an electronic zoom) which records this on a record medium, 
or picture signal which recorded on the record medium ~ Like the function (trimming preservation 
function) which generates the picture signal of the logging part concemed and records this on a record 
medium A picture signal a part about the image pick-up equipment which has the recording mode which 
reduces and records image size by starting the range He is trying to change (Implementation ON) / un- 
carrying out (OFF), or the noise reduction property of noise reduction processing according to the scale 
factor (electronic zoom scale factor) or image size of an image. 

[001 1] Although there is a fault that possibility that a big dilation ratio will be applied is high, and a 
noise is emphasized by the expansion processing in reproducing the image conventionally recorded in 
small image size with image output equipment When according to the image pick-up equipment of this 
invention changing into small image size using an electronic variable power processing means and 
recording an image It is possible to carry out noise reduction processing by the noise reduction 
processing means, or to change more the contents of processing of a noise reduction processing means 
into the high contents of processing of the noise reduction effectiveness. 

[0012] In this way, the obtained image is not based on the noise reduction function in which high noise 
reduction processing of the noise reduction effectiveness will be carried out, and an image with a high 
zoom scale factor or an image with smaller image size is carried out with image output equipment, but 

the stable noise reduction is possible for it. 

[0013] Said noise reduction processing means is a noise reduction processing means to by_which two or 
more kinds of noise reduction processings in_which the noise reduction effectiveness differs can carry 
out, and, according to other modes of this invention, said control means is carrying out performing the 
control which changes the noise reduction property of said noise reduction processing means according 
to the scale factor or the image size of an image generated with said electronic variable-power 
processing means as the description. 

[0014] this voice ~ like, more, it can change to a processing means with a comparatively strong noise 
reduction operation, so that image size is so small that the scale factor of the image generated with an 
electronic variable power processing means is large. 
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[001 5] Moreover, in order to attain said purpose, this invention is set to the image pick-up equipment 
which has an image pick-up means to change the optical image of a photographic subject into an 
electrical signal, and a record means to record the picture signal acquired through said image pick-up 
means on a record medium. An image sizing means to set up the size of the image recorded on said 
record medium, A record image generation means to generate the picture signal of the image size set up 
with said image sizing means from the picture signal acquired through said image pick-up means, A 
noise reduction processing means to perform processing which reduces the noise component of the 
inputted picture signal, The image size in a series of photography carried out in the past is compared 
with the image size concerning this photography, and it is characterized by having the control means 
which controls actuation of said noise reduction processing based on the comparison result. 
[0016] As a means to judge "the image size in a series of photography", image size is memorized about 
the last photography of two or more sheets, and there is a mode which treats suitable central value, such 
as these averages or a median, as "image size in a series of photography", for example. 
[0017] As an example of control of actuation of noise reduction processing, when the image size applied 
to this photography to the image size in a series of photography is small, there is a mode which carries 
out noise reduction processing by said noise reduction processing means, for example. Moreover, there 
is a mode which carries out adjustable control of the noise reduction property so that noise reduction 
processing that the noise reduction effectiveness is more high may be carried out, so that the image size 
concerning this photography to the image size in said a series of photography is small and the variation 
of size is large. 

[0018] When a change in image size smaller than the image size in a series of photography is performed 
according to this invention, noise reduction processing can be carried out or it can change to the high 
contents of processing of the noise reduction effectiveness. In this way, an image with few noises is 
obtained compared with the image which recorded the recorded image by a series of photography. 
Therefore, when carrying out continuation playback of two or more recorded images with an image 
viewer etc., even if image size (the number of record pixels) is changed, the image appreciation into 
which a feeling of a noise was unified is attained. 
[0019] 

[Embodiment of the Invention] It explains in full detail about the gestalt of desirable operation of the 
image pick-up equipment applied to this invention according to an accompanying drawing below. 
[0020] Drawing 1 is the block diagram of the image pick-up equipment concerning the operation gestalt 
of this invention. This image pick-up equipment 10 is a digital camera which changes the optical image 
of a photographic subject into digital image data, and is recorded on a memory card 12, and mainly 
consists of an optical lens 14, an image sensor 16, the analog processing section 18, the A/D-conversion 
section 20, the signal-processing section 22, an image memory 24, the JPEG compression zone 26, a 
central processing unit (CPU) 28, ROM30 and RAM32, a control panel 34, and card interface section 36 
grade. 

[0021] Image sensors 16 are image sensors represented by a CCD mold or the CMOS mold, and carry 
out photo electric conversion of the photographic subject information which passed the optical lens 14. 
in the light-receiving side of an image sensor 1 6, many photodiodes (photosensitive picture element) 
arrange two-dimensional ~ having - each photodiode - corresponding ~ red (R) ~ green ~ (G) and a 
blue (B) primary color color filter are arranged with predetermined array structures (BEIYA, G stripe, 
etc.). 

[0022] The photographic subject image by which image formation was carried out to the light-receiving 
side of an image sensor 16 tlurough the optical lens 14 is changed into the signal charge of the amount 
according to the amount of incident light by each photodiode, and is read one by one as a voltage signal 
(picture signal) according to a signal charge based on the pulse given from the driver circuit which is not 
illustrated. 

[0023] The image sensor 16 has the electronic shutter function which controls the charge storage time 
(shutter speed) of each photodiode by timing of a shutter gate pulse. Actuation (exposure, read-out, etc.) 
of an image sensor 16 is controlled by CPU28. The picture signal outputted from the image sensor 16 is 
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sent to the analog processing section 18, and processing of analog gain, CDS (correlation duplex 
sampling), etc. is performed in the analog processing section 18. 

[0024] After the signal generated in the analog processing section 1 8 is changed into a digital signal 
through the A/D-conversion section 20, it is sent to the signal-processing section 22. The signal- 
processing section 22 is an image-processing means to carry out various processings, such as white 
balance (WB) amendment, brightness and color-difference-signal generation, a gamma correction, 
profile amendment, variable power (expansion/contraction) processing by the electronic zoom function, 
and conversion (resizing) processing of the number of pixels, and processes a picture signal according to 
the command from CPU28. The noise reduction processing section (sign in drawing 2 ) which is one of 
the description matters of this invention is also contained in this signal-processing section 22. In 
addition, about the concrete example of a configuration of the signal-processing section 22 about noise 
reduction, it mentions later in drawing 2 . 

[0025] As shown in drawing 1 , the signal-processing section 22 is equipped with the image memory 24 
which can store temporarily the image in the middle of processing, and it processes a picture signal, 
using an image memory 24 according to control of CPU28. 

[0026] An electronic zoom function is a function to obtain an expansion image, by processing a picture 
signal electronically by the image processing technique. With the image pick-up equipment 10 of this 
operation gestalt, the adjustable range of the scale factor by the electronic zoom is restricted in the range 
which image quality degradation does not produce according to the number mode of record pixels set 
up. 

[0027] That is, if expansion processing by the electronic zoom is performed in order to use a full pixel at 
the time of record by the number of the maximum record pixels of image pick-up equipment 10 (full 
size), with pixel interpolation, generation of a new pixel will be performed and image quality 
degradation will arise. Therefore, use of an electronic zoom is forbidden at the time of full size record. 
[0028] Since when the number mode of record pixels is smaller than a full size processes the direction 
which reduces the number of pixels from a full pixel (infanticide processing, data smoothing, etc.), 
image quality degradation does not become a problem. Therefore, in the case of the small number of 
record pixels, it restricts, and becomes usable [ an electronic zoom ] from a full size. In this case, the 
dilation ratio of an electronic zoom can be greatly set up, so that the number of record pixels is small. 
[0029] For example, the image pick-up equipment 10 concerning this operation gestalt shall set the 
number of record pixels as four steps. That is, which the number mode of record pixels can be chosen 
among 6M size (2832x2128 pixels) which is the number of the maximum record pixels (full size), 3M 
size (2048x1536 pixels), IM size (1280x960 pixel), and VGA size (640 x480 pixel). 
[0030] In addition, about compressibility, it shall choose any of "BASIC" equivalent to 
"NORMAL" 1/1 6 JPEG equivalent to "FINE"1/8JPEG equivalent to 1/4JPEG they are, and image quality 
differs from a file size according to the combination of the number of record pixels (image size), and 
compressibility. Of course, on the occasion of operation of this invention, a setup of the number of 
record pixels and compressibility is not limited to the above-mentioned example. The number of record 
pixels and compressibility can be changed according to the image sensor 16 carried in image pick-up 
equipment 10, the engine performance of a signal-processing system, etc. 

[0031] According to this image pick-up equipment 10, when recording in 6M size, an electronic zoom 
cannot be used and, in the case of the number mode of record pixels not more than 3M size, can use an 
electronic zoom. If an electronic zoom is used, the image field specified from the picture signal of a full 
pixel will be started, and processing changed into the number of record pixels concerning a setup will be 
performed. 

[0032] Moreover, image pick-up equipment 10 has the resizing function to change the number of record 
pixels after image recording (contraction), and the trimming preservation function which reproduces an 
image after image recording, specifies a desired image field, and is saved as a new file. A resizing 
function reduces the number of pixels, without changing the field angle of a record image, and is 
realized by pixel infanticide etc. the function that a trimming preservation function is similar to an 
electronic zoom function - it is ~ some record images (former image) ~ a field is started and the file of 
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the number of pixels smaller than a record image is generated. 

[0033] When CPU controls the signal-processing section according to the directions from a control 
panel 34, the above-mentioned electronic zoom function, a resizing function, a trimming preservation 
function, etc. are realized. 

[0034] CPU28 is a control section which carries out generalization control of this camera system 
according to a predetermined program, and controls actuation of each circuit in image pick-up 
equipment 10 based on the indication signal from a control panel 34. Various data required for the 
program and control which CPU28 performs etc. are stored in ROM30, and RAM32 is used as a 
working-level month field of CPU28. 

[0035] In addition, in order that a control panel 34 may choose the mode of operation of image pick-up 
equipment 10, various kinds of actuation means, such as key switches, such as a cancel key for 
performing elimination of the object of requests, such as the cross-joint key which inputs directions of a 
mode-selection switch, selection actuation (cursor-advance actuation) of a menu item, coma delivery / 
coma return of a playback image, etc., etc., the Enter key which directs decision (registration) of 
selections and activation of operation, and selections, and cancellation of directions, an electric power 
switch, a zoom switch, and a release switch, contain. 

[0036] CPU28 controls the image pick-up sections, such as an image sensor 16, according to various 
photography conditions (exposure conditions, stroboscope luminescence existence, photography mode, 
etc.) according to the indication signal inputted from a control panel 34. For example, CPU28 will 
perform automatic exposure (AE) control and automatic-focusing acconmiodation (AF) control, if the 
half-push of a release switch (SI =0N) is detected, and if all push of a release switch (S2=0N) is 
detected, it will start the exposure and read-out control for capturing the image for record. Moreover, 
CPU28 controls luminescence of flash arc tubes (light-emitting part), such as delivery and xenon tubing, 
for a command to the stroboscope control circuit which is not illustrated if needed. 
[0037] The signal-processing section 22 performs a focal evaluation value operation, AE operation, etc. 
based on the picture signal incorporated following the half-push of a release switch (SI =0N) including 
the auto operation part which performs an operation required for AE and AF control, and tells the result 
of an operation to CPU28. 

[0038] If all push of a release switch (S2 =0N) is detected, CPU28 will control a diaphragm and an 
electronic shutter and will perform exposure control while it confrols the motor for a lens drive which is 
not illustrated based on the result of a focal evaluation value operation and moves an optical lens 14 to a 
focus location. In this way, after passing through predetermined signal processing in the signal- 
processing section 22, the incorporated image data is sent to the JPEG compression zone 26, and is 
compressed according to a compression format of a JPEG method. In addition, compressed format is not 
limited to JPEG, but the method of MPEG and others may be adopted, and the compression engine 
corresponding to the compressed format used is used. 

[0039] The compressed image data is recorded on a memory card 12 through the card interface section 
36. A means to save image data is not limited to the semiconductor memory represented with a memory 
card 12, but various media, such as a magnetic disk, an optical disk, and a magneto-optic disk, can be 
used for it. Moreover, you may be the record medium (internal memory) built not only in removable 
media but in image pick-up equipment 10. 

[0040] Next, the configuration of the signal-processing section 22 is explained. 

[0041] The signal-processing section 22 is equipped with ROM44 in which the white balance (WB) gain 
section 40, the gamma correction section 42, and a correction factor are stored, the color interpolation 
section 46, the YC transducer 48, the profile emphasis section 50, the noise reduction processing section 
52, and the saturation emphasis section 54 as shown in drawing 2 . 

[0042] WB gain section 40 performs the gain adjustment of each chrominance signal based on the 
command from CPU28 including the gain adjustable amplifier for fluctuating the level of the 
chrominance signal of R, G, and B. The signal by which gain processing was carried out in WB gain 
section 40 is sent to the gamma correction section 42. 

[0043] With reference to the data in ROM44, the gamma correction section 42 changes input-output 
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behavioral characteristics so that it may become a desired gamma property. The picture signal by which 
the gamma correction was carried out is sent to the color interpolation section 46. The color 
interpolation section 46 is the processing section which calculates the color of each point by 
interpolating spatial gap of the chrominance signal accompanying the color filter array structure of an 
image sensor 16 (synchronization). In obtaining an RGB code from one image sensor (veneer), such 
color interpolation processing is needed. 

[0044] The signal generated in the color interpolation section 46 is sent to the YC transducer 48, and is 
changed into a brightness (Y) signal and a color-difference signal (Cr and Cb) from an RGB code here. 
The brightness and color-difference signal (YCr Cb) generated by the YC transducer 48 are memorized 
in an image memory 24. Subsequently, after profile amendment of a luminance signal is performed in 
the profile emphasis section 50, in the noise reduction processing section 52, noise reduction, such as 
data smoothing and median filter processing, is performed. Saturation amendment of as opposed to [ in / 
further / the saturation emphasis section 54 ] a color-difference signal (Cr and Cb) in the data processed 
in the noise reduction processing section 52 is performed. 

[0045] However, the sequence of processing of profile amendment, noise reduction, and saturation 

emphasis is not limited to what was shown in drawing 2 , but can be replaced suitably. 

[0046] Each processing section of WB gain section 40 and others is controlled by CPU28 according to 

various photography modes, photography conditions, etc. which were set up by the user. 

[0047] The ON/OFF change of the noise reduction function in the noise reduction processing section 52, 

or about selection of the mode of operation of the noise reduction processing section 52, modification of 

the depth (frequency band which passes a filter) of noise reduction etc. CPU28 judges according to the 

information on the number mode of record pixels (image size) memorized by RAM32, an electronic 

zoom scale factor, the information on a series of number modes of record pixels further used for the 

photography till then, etc., and control which changes work of the noise reduction processing section 52 

is performed. 

[0048] Next, actuation of the constituted image pick-up equipment 10 is explained like the above. 
[0049] Dravying 3 is a flow chart which shows the example of control which carries out adjustable [ of 
tiie contents of noise reduction processing ] according to use of an electronic zoom. 
[0050] After being in a photography standby condition (step SllO) as [ showed / in this drawing ], 
CPU28 judges the use existence (ON/OFF) of an electronic zoom function (step S112). When using an 
electronic zoom (at the time of a YES judging), processing which sets the noise reduction processing in 
the noise reduction processing section 52 as "ON" is performed (step SI 14), and the number of record 
pixels of the image recorded after electronic zoom processing is judged (step SI 16). And control which 
changes the filtering function of the noise reduction processing section 52 according to the number of 
record pixels is performed. That is, when the number of record pixels is "3M Size", a 3x3 smoothing 
filter is applied to the noise reduction processing section 52 (step SI 18). A 3x3 smoothing filter is a 
filter which outputs the average of 9 pixels inputted, as shown in drawing 4 . 
[0051] In step SI 16 of drawing 3 , when the number of record pixels is "IM Size", a 5x5 smoothing 
filter is applied to the noise reduction processing section 52 (step SI 20). A 5x5 smoothing filter is a 
filter which outputs the average of 25 pixels inputted, as shown in drawing 5 . 
[0052] Moreover, in step SI 16 of drawin g 3 , when the number of record pixels is "VGA size", the 9- 
pixel median filter of 3x3 is applied to the noise reduction processing section 52 (step SI 22). A 9-pixel 
median filter is a filter which outputs the median of the 9-pixel data inputted. 

[0053] A filter with the large depth (band of a filter) of noise reduction is applied, so that the number of 
record pixels is small. In steps SI 18 and SI 20 or S 122, after a filter is determined, it progresses to step 
SI 30 and photography actuation is performed according to directions of a photography person. While 
logging processing of an image was performed according to the specified electronic zoom scale factor, 
after predetermined signal processing explained by drawing 2 is performed, the image data acquired by 
photography is compressed and is recorded on a memory card 12. After image recording returns to the 
photography standby condition of step SllO. 

[0054] In not using an electronic zoom in step SI 12 (at the time of NO judging), it sets the noise 
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reduction processing in the noise reduction processing section 52 as "OFF" (step S124). Then, it 
progresses to step SI 30, photography actuation is performed according to directions of a photography 
person, and a photography image is recorded. 

[0055] That is, when not using an electronic zoom, noise reduction of the noise reduction processing 
section 52 is not carried out. Since the problem of emphasis of the low frequency noise accompanying 
image expansion does not generate this when recording with ** full size In recording the image of size 
smaller than a full size by setup in the number mode of record pixels, without using that processing of 
noise reduction is unnecessary, and ** electronic zoom (resizing is also included) It is based on 
effectiveness simileir to a low pass filter (LPF) being substantially expectable with the infanticide 
processing accompanying the number conversion of pixels, data smoothing, etc. (that is, the number 
transform-processing section of pixels functioning as Pre-LPF about processing of noise reduction) etc. 
[0056] On the other hand, at the time of an electronic zoom, although the number of pixels comes to be 
small, an image is Pre-LPF which is the above since the number of pixels is reduced by logging a part. 
The noise reduction effectiveness to depend is not expectable. Therefore, as steps SI 18-S122 explained, 
at the time of electronic zoom use, noise reduction is processed by the noise reduction processing 
section 52. When the number of pixels becomes fewer with an electronic zoom, it responds to a low 
frequency noise becoming an image with the smaller number of pixels has a larger dilation ratio at the 
time of playback, and is easy to be emphasized, and the optimal noise reduction approach (fiher) by 
which the tiling which has the small number of pixels makes noise reduction deep (the band of a filter is 
enlarged) corresponding to the number of pixels like is chosen. 

[0057] Since according to the image pick-up equipment 10 concerning this operation gestah deep noise 
reduction was beforehand applied at the time of image recording about the image (small image which is 
a pixel number) of size with which a high dilation ratio is easy to be applied when indicating the image 
by playback with image perusal equipments, such as an image viewer, the feeling of a noise of each 
image can be made into abbreviation homogeneity. 

[0058] In addition, although it decided not to perform noise reduction in the flow chart of drawing 3 
when not carrying out an electronic zoom, the applicability of this invention is not limited to this 
example. For example, at the time of an electronic zoom OFF, LPF which leaves a band further rather 
than a 3x3 smoothing filter may be used. 

[0059] Next, other examples of control about noise reduction processing are explained. 
[0060] Drawing 6 is a flow chart which shows the example of control which carries out adjustable [ of 
the contents of noise reduction processing ] according to extent of the modification, when changed into 
the number mode of record pixels of smaller image size as compared with the image size in a series of 
photography by the user. Moreover, drawing 7 is a judgment table for determining a noise reduction 
method. This table data is stored in ROM30 connected to CPU28 explained by drawing 1 . 
[0061] According to drawing 6 , after being in a photography standby condition (step S210), CPU28 
judges whether modification of image size (the number of record pixels) was specified by the user (step 
S212). Since it becomes fixed [ a dilation ratio ] from the continuity of pixel size at the time of slide 
show playback when the setup of image size is not changed as compared with the time of the last 
photography, a feeling of a noise is also abbreviation regularity between continuous images, and sense 
of incongruity is not generated. Therefore, when image size is not changed (at the time [ Setting to step 
S212. ] of NO judging), noise reduction processing of the noise reduction processing section 52 is set as 
OFF (step S214). 

[0062] When image size is changed in step S212, it progresses to step S216. At step S216, it judges 
whether photography spacing is less than predetermined time (for example, less than for 1 minute). 
Photography spacing (predetermined time) used as the criteria of a judgment is set as a value the 
relevance between images is presumed to be. CPU28 supervises the elapsed time from the last 
photography time of day, and judges photography spacing. 

[0063] When photography spacing exceeds predetermined time in step S216, it is thought that there is 
little relevance between images, and even if the difference in a feeling of a noise occurs between images, 
a user is expected to be hard to memorize sense of incongruity. Therefore, when photography spacing 
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exceeds predetermined time (at the time [ Setting to step S216. ] of NO judging), noise reduction 
processing of the noise reduction processing section 52 is set as OFF (step S218). 
[0064] On the other hand, when [ that ] photography spacing is less than predetermined time in step 
S216, it is thought that the relevance between images is high, and if variation is in a feeling of a noise 
between images, a user will tend to memorize sense of incongruity at the time of slide show playback. 
Therefore, when photography spacing is less than predetermined time (at the time [ Setting to step 
S216. ] of a YES judging), according to the variation of image size, the mode of the noise reduction 
processing section 52 is changed (step S220). 

[0065] Specifically according to the table shown in drawing 7 , the mode of the noise reduction 
processing section 52 is determined. According to drawing 7 , the filter which should be applied from 
the relation between a series of number modes of pixels and this photography mode is chosen. Based on 
the photography hysteresis information on the past left behind to RAM32, CPU28 judges a series of 

number modes of pixels. 

[0066] In this example, let the medians of the record size of three sheets photoed immediately before be 
"a series of number modes of pixels" as a degree type (1) shows. 
[0067] 
[Equation 1] 

The "a series of number modes of pixels" = Med [Size G (n-3), Size_G (n-2), Size_G (n-1)] - (1) 
However, Size G (n-i) i The record size of the photography image in front of ** (2 i= 1 , 3) is shown. 
[0068] If the table of drawing 7 is followed, when the number of record pixels in this photography mode 
will become small compared with a series of number modes of pixels, comparatively strong noise 
reduction is performed. For example, a series of number modes of pixels are "3M Sizes", and when this 
photography mode is "IM size", a 5x5 smoothing filter is applied. A series of number modes of pixels 
are "3M Sizes", and when this photography mode is "VGA size", a 9-pixel median filter is applied. 
[0069] Thus, after performing processing which changes a filter in step S220 shown in drawin g 6 , it 
progresses to step S230 and photography actuation is performed according to directions of a 
photography person. Moreover, it progresses to step S230 after this setup also with the case where noise 
reduction OFF is set up in step S214 or step S218. 

[0070] After performing photography actuation according to directions of a photography person and 

ending record of an image, it returns to the photography standby condition of step S210. 

[0071] When a change in image size smaller than the image size in a series of photography is performed 

according to the example of control which drawing. 6 showed, noise reduction processing is carried out 

or it changes to high noise reduction processing of the noise reduction effectiveness. 

[0072] In this way, although a dilation ratio is changed according to the number of record pixels in order 

to obtain fixed output size when carrying out continuation automatic playback of two or more recorded 

images with image output equipment, such as an image viewer Even if image size (the number of record 

pixels) is changed at the time of the playback of an image group recorded with the image pick-up 

equipment 10 of this operation gestalt, the image appreciation into which a feeling of a noise was unified 

is attained. 

[0073] In addition, a setup on the table of drawing 7 is an example, it may detect change of the filter to 
which the type and muhiplier of a filter are changed according to the approach and brightness which 
otherwise use a smoothing fiher and a median filter together, or brightness, may judge an edge, and may 
hold a table similar to drawing 7 using the accommodative filter which does not perform noise reduction 
processing into the edge part. 

[0074] Moreover, although this operation gestalt explained covering a noise low-pass filter to a 
luminance signal, the same table is held to the color-difference signal, and processing accommodative is 
also possible. 

[0075] Furthermore, when an electronic zoom is used together and an electronic zoom scale factor 
becomes high, it is more desirable than the filter defined on the table of drawing 7 to use the high filter 
of the noise reduction effectiveness. 

[0076] Although the gestalt of the above-mentioned implementation explained the digital camera to the 
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example The applicability of this invention is not limited to this. Like a video camera and a DVD movie 
camera Are widely applicable to the equipment which has the function which changes and records a 
photographic subject image on an electrical signal using an image sensor. This invention is applicable 
also about information machines and equipment, such as not only a product field called an electronic 
camera but a portable telephone with which the image pick-up fiinction was added, a Personal Digital 
Assistant (PDA), a personal computer, etc. 
[0077] 

[Effect of the Invention] Since it carried out to a controllable configuration so that the noise reduction 
processing by the noise reduction processing means carries out or the noise reduction effectiveness of a 
noise reduction processing means may heighten when the image which changed into small image size 
with the electronic variable-power processing means is recorded according to the image pick-up 
equipment concerning this invention, as having explained above, it is possible in the stable noise 
reduction do not depend to the noise reduction function of image output equipment. 
[0078] Moreover, since it was made the configuration controllable to carry out noise reduction 
processing or to heighten the noise reduction effectiveness of a noise reduction processing means when 
a change in image size smaller than the image size in a series of photography was performed according 
to the image pick-up equipment concerning this invention, the feeling of a noise of each image at the 
time of carrying out continuation playback of the record image with an image viewer etc. can be carried 
out to homogeneity. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of the image pick-up equipment concerning 
the operation gestalt of this invention 

[Drawing 2] The block diagram showing the detail configuration of the signal-processing section shown 
in drawing 1 

[Drawing 3] The flow chart which shows the example of control of the noise reduction processing in the 

image pick-up equipment concerning this operation gestalt 

[Drawing 4] Drawing showing the weight configuration of a 3x3 smoothing filter 

[Drawing 5] Drawing showing the weight configuration of a 5x5 smoothing filter 

[Drawing 6] The flow chart which shows other examples of control of the noise reduction processing in 

the image pick-up equipment concerning this operation gestalt 

[Drawing 7] The graph showing the noise reduction method modification table used in the control 
shown in drawing 6 
[Description of Notations] 

10 [ - The A/D-conversion section, 22 / ~ The signal-processing section, 24 / - An image memory, 28 / 
- CPU, 32 / ~ RAM, 52 / ~ Noise reduction processing section ] ~ Image pick-up equipment, 12 ~ A 
memory card, 16 ~ An image sensor, 20 

[Translation done.] 
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[Drawing 3] 



[Drawing 7] 
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3 4 *^^>«Jg^fi-^icS-:^u-ca«gM 1 0 n<r>^ 
nwrn^-kwrnth . rom 3 o \z\ic p u 2 sa^h 
ff-ri. Tn ^^2^-mum\izmti:mrr- mifim\ 

^ti. RAM3 2{iCPU2 80f^ffl«l«tL-C?M 
[ 0 0 3 5 ] ^r*3, S#^^"^^;^3 4{i, a^gS 1 00 

m^^- F ^afi?-ri. JtJ^t- fss^x^ -y ^, ^ - 


[00361CPU2 Qmm^^^^)V3 Af^^x-ns^fi 

mm. cpu2 8«i, i^u- 
x^^-y^o^ffL (SI =0N) ^mm-htmrn 
m ( AE) simtxiii^iisiii (af > m^'^w 

U-y-XX-f .yf-iO^L (S2=ON) Sr^iftrTS 

[0037] m^mm2 2i.±. AEmjPAFvm\,z& 
W£m%ri^oir-m%m^^?)~. p'j-xx>f.y^ 
«wt (SI =0N) ^zmmLxmihtixfzmmE 

[0038] Wy-XX^ •yi-iD^WL ( S2 =0N) 
*^1t*n CPU28 
«'9%^Tll.^i^i^jlxyX|g|!)ffl^-^^$|«L, 

yx 1 4 ^^Mfiatc^B^ ^Ikti. o^mi^ 
i^^-y^'-^$iJffilLT. idLT. SX 

'9a**i./sHmT-:S'{i. ft^«lg|52 2tt3l^T0rS 
<7)«-t«^2:S7ta. JPEGEfflgP2 6t)M^>il. JPEG^r 

jmiijpmzm^^tvf. m>EG^ff)m(nii^mmLx 
hK. m^tLiEmmizmuzmx.y=jytti 

[00 3 9] £E«Sil/tH«r-^{i. :^~Y^y^~ 
7i-Xg|53 6&:)>LT^^|J;«-K 1 2(:iKS$ix 

-s., imT-^-STf^ff-r-s^Sfi. ^^u*-Fi 2t- 
m§mmi otcrtK^^i/ifEsim (ra^t 'J ) T'S, 

C 0 0 4 0 ] J^t. {i^3!aagi52 2cOfflJS^C-:)V^Tli^BJ3 
[0 04 1]fi^5}iJlgP2 2{i, 112t^-rj;3l^. * 

y-f hA'^yx (WB) if^ymo. :^'y'7mEU4 

2, fflHM*^*Si&*i§*T.T^^i.ROM4 4. mw\m 

6 . Y C^jig|54 8 , ISiSI53tirag|5 5 0 . 7 XffiJSJIia 

^52. Mmm^5 4i:mtx^^i. 

[0 04 2] WB^'-f yi54 0{i:. R, G, B(7)fefi^ 
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pu 2 8ip(,</)m^izm-^\^x^^m^<D^-t ymmt: 
wB^^ ym4 oi,ziiuxy^ y^m^tifdm 

[0043] ^>vflIEg|542{i, R0M4 4 rtcOr'"- 

^mmLx. mm(7)ify7^mt^j: liioizxium 
tt^^-ti.. ^'y-?miE^tif.:mmm^iimmm4 
6i,zm(>tih. mm^46\i. mimTi emy- 

mmm^ (m«) *>^>RGBfi-^^#i.j®^t{i;. ;o 

[0044] fefflSI354 6T4fiE$iXfcfi^{iYC?eEai 
g|i4 8fc:gfeil. i^TRGBfl^A-feiSS (Y) fi^ 
(Cr.Cb ) tl^^tll,. YC^g|54 
8X^^tim&--&m^- (YCr Cb ) {±. 
^^:'J2 4tieii?tll.. J^:V^T\ !iilI55^W^5 0tio 

\^xmm^<^mmmiEmibixfzik. y-^xwmm 
m5 2i,z)5\,^x^mmm. ^f^ryy^/i^mM^j: 
k'cD/^x'jy^i^g ymhtii. y-txmmm^ 

5 2T«$ilitT-^'«±. |gtf^S?Slig|5 5 4(Ci3l(^ 
XmS^- (Cr,Cb ) (I«1-|.^SfflWf^piXl.. 
[0045] /i^'t. ^IBffliE. /'fXy^^'i^gy. 

[ 0 0 4 6 ] WB^-^-^ y^4 0 ^tOfti?)#J?!liig|5{±. 

-^izx^x^^&^tim^c^M^^-v. a^fr^ 

HUfi^lK CPU2 8lci;-?-C$iJil$ixl., 

[0047] /^xmsm^52izmty-!xuy 
i'i^3ym^<7)ON/oFFmmx.. &\Mij^xv 
f9i^^y<rsm Aiv^-kwrnhwrn^m <n 
^tsi)i. JAxmmm 5 2 noas^tc 

ol-^Tti. RAM 3 2 tEli^tiJtiaiiiBfSiC^- h' 

(■m-^^x) ^ff#. «^x-Afg$, Mtc. -eix* 
t T c p u 2 8 m^m v.. M x^^mm^ 5 2 

[0048] ixt. _hEo*p< ^Bit^ti^^a^a 1 0 

(7^m'{^^z--^^-^xwm-h. 

[0049] 03(i. w^x-h.(r)^mzmvzj^x 

xhh, 

[0050] iBiiat^ LtzX 0 m^x^y^<-i m 
(XT-'vrsi 10) cpu2 8(i«^x 

-Ailtg«ffiffl#*E ( ON/O F F ) ^«tl> ( Xr 
•yrs 1 1 2) . «^X-i.2:ffiffl1-.|.«^ (YESfiJ 

&m) , y^xffi«Magg5 2ti3(t-i.y^xu;r^i. 

3>3!PI^ roNj ^zm^tmm?:'€^^ (Xrvrs 

114). tt^x-A5!iaf^tiEii^^ii.iificois«ji 

*S!c^MBf-ri. (Xr>yTS 1 1 6 ) « ^LT. IB«H 
mmfc^StTy-^XjgjiMilgES 2C07 ^/U^^iltg^W 


™t7>f;U:?S:affl-tl> (XrvTSl 18) . 3x 

[005 1 ] ia3c7)xf -yTsi i6t.zti\^x. mm 

5 2l,z5x5^mity ^ )\^9^mM-ti> (Xr-yrsi 
20) « 5x5¥}t^li7>f;b^'(i. I15t::5^-rJ;3{^. 

[0052] tfz. lasox-f-yrs 1 1 etfci^^T. 
iB«feB*^*i rvGAHf^Xj TS)l.:l^f±. y^Xffi 
Wmm5 2tc3 X scTjgMSg^T-f Ty7 -f /l-^Sra 
ffl-ri. (x-r-yrsi 22) . 9ii*^T^T>'7 -f/l^ 

[0053] iei*ji#icAvlNS yA xu 

3 y(r)m^ ( 7 ) ti^±%\^y ^ jv^tmm 

"^flh. Xf-'y7°Sl 18. S120X{iS12 2tIi> 
V^T. 7-f;U^'*ii^^$itJtf*, Xf'y7"S13 0Ka 

t i -5 T IK# ? li^T - 3^ {i . f $ ^r>t X- 
xf-'yrs 1 1 otoa^x^yA'-^^t^tMl.. 

[0 0 54] Xf -yT-Sl 1 2tCfcV^T«^X-AS:ffi 
fflL^rV^^^ (NOflSi^) y^Xffi»!Hg|55 
2{c:*>f«/'fXU:5^^'i^3>^raS: roFFj tfgS 
■^•g. (Xr-yTS 124). ^m.. Xr-yrSl 30 

[ 0 0 5 5 ] OS D . «^X-A&ffiffl L^rV^if^iiy 

^Xffi^iigi55 2(nyAX^)yyi^B y^^JSL^ 

:^tff 3 {gj^jg^r y A xmmh \ ^ a rniii*% l^v •> 
/itot. y^xffiM^oMa*^^st-*§it. Sf^. ® 

x-A ^ffiffl^t^tia^li®«^- f c7)isgic i 
T7;k-tf ^ Xi D ^ Xo®fiS-iaflt-|.^i^ 

(u^^^xi,#t^) tea. ii«»^j^t#ara?i^Ma 
'^m^\\mwj:)i\zi-oxm»m\zu-)txy ^ /i^ 

(LPF ) tmiPX(n^mmmvti^t {■t^j:hh. y 

A Xffi«OS!iatg§LTli3liSC^»aa5(±Pre-LPF i: 

[0056] :.ii\,znh^ nFtx~m\t. m*m.m^ 
^<^j:ihff)<D. mm-mm^muz^'^xmmm 

mi^lr^^^fzl^. ±iB«Pre-LPF t J: 1.7 ^ X>J /i? 
i^ay^^i:mTt^j:\.\ LfcAioT, Xr-vTS 1 
1 8-S 1 2 2TmmLt:X 0 Iz. «^X-i.fflffll*(C 
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ay A ximim^ 52tj;oTy^ xmrncoms^im 
m-ti. m^x-A^zx-^xmmmtimii^^. mmm 

A x^mm^ii'^t< tchzh {znmL. mm-coA-^^ 
v^i,c7)(5i:V-^xu^-^>'g>'^i^<-r-s. (y^)V9<n 

xy ^'^ 3 y^-s (7^/1-^) *iiiR^ii§ . 
[0057] ^^mummmimrn'm i o itm; 

1-1. Igt . I. m*j4«ffl ^ tl^-r V ^-9-^ XcoBffi 

[0 0 5 8] ^rts, 03O7n-f-v-)--C-{i, 
-A* L^v^WfWiy XU ^^^^ 3 y t 

. mi^x-A OFF mzii , 3 x 3 mfity ^ >v 
hmz^m^m-tLP f ^m^'^x t i v^. 
[ 0 0 5 9 ] , y ^ XisaMStM^l) 

[0060] ia6{i, ^-^izx^-mcommzm^ 
mm-i xtmix. x'O'h^^ mm^ xcoibub 
mm^-Y^z^w^tifci^iz^ ^(^^mcommizmt 
xy^ x&mmc^\>^^^^^i-umm^^-ty o- 

-f-^-hXh^, ±tz. Il7(i. y^X^JiS^^i^ay^J 

^^^k^-titziihcom^7—y')i-x%i> , ; cr,f~y')V 
T-^Ji. lll-CSiBflt7tCPU2 8fc«g!5;ii-ci'«l) 
ROM3 0|*ItCtSft^§ilT^^I.. 

[006 1] iietiwf. mx^y^um^ixT 

-yrS2 1 0) t5r-5:ft^. CPU2 8{ia.-iftJ:o 
c^MeSrffa (XT-y7-S2 1 2 ) . mm<omMbit 

mv-Axcom,m^^xyA r>-3-^mm±mi, 
-'&t^j:hfz^. m.-tm\mxyAxmi.^^x' 
h'o. m^miimiLtiw ttzt^-^x. mm^xt- 

^M^n^V^^i^ (Xr-yXS2 1 2i::i3i.^T NO^iJg 

B*) y^xfi«j;!iJii5 5 2coy^xu^'^i/Hy^a 

aSrOFFtiS^-tl. (XTVXS2 14) , 
[ 0 0 6 2 ] XT -/TS 2 1 2 tfcl^^TBfU-tf ^ Xt!)^'^ 

^^tirz^^i,zi,ixf-/y°S2 i etcjitj', xf--/xs 
2 1 6Tii, mmmmmmmm mm. 
m) xhht^m^^m^^'no. 

a^tttms^fii.. cpu2 8{ii[inicoa»B#a*^^, 

[0063] Xx-yrS 2 1 6 tfcV^T WalHA^BlfS 

ti. mmx-y ^ xs^o^v w^tix h :^-^i±mi 
mt:mi>z<uti'm^tii. Ltzt^-yx. mim-ifi 


•■(7) 003-274245 ( P 2 0 0 3 - 2 7 4 2 4 5 A) 


mm) li. JAxmmm5 2(r)j4x^)y^iyB 

[0064] ^CO-:^, ;?.xvTS2 1 bi,zii\^X^m 

2 1 6tcfcv^TYEs?ijgti#) {i. iim-<?--^xco^^ta 

7^77"S220) . 

=Med CSize_G(n-3),Size. 
tiiiL. Size_G(n-i) fi. i tJc(i=l,2,3)i[0»I^B 

[0 0 68] E17<?DT-7';l/{Ct^i.{f, 

1. 1 # , ibKWSS ^ V ^ X u r ^ 3 y ibi^Ti^n h . 

mm. -AmmwL't- k*^ r 3 ^ x j t'S> d , 

-fXj T'S>0. ^m^^'t-Yi^ rvGA-tf-fXj 

[0069] ::<7)i3tLT. [16t^U^Xf xXS 
2 2 0 tfc V >T 7 ^ ^l/^' O^i. -SMa^^f fzik 

rs 2 1 8 tfcV^Ty^ XU 3 y O F FcOiSSS: 
ffo^^^KOV^Tt. *^*»I.ISS^tCXT-yrS2 3 

[0070] ffl^*OtiS^tiEDTfil^«lf^&»f 

yfumzmh, 

[007 1 ] mb(DfnLtz%\mm^zxfi\f^ -acoa» 
tzm-ihmm^ xj; o i./h§v«-9-^ x^o-a 
i.mhKti'^i<z. jAxmiSm^m^L. 
{i. y >f xmm^m^^^ ^ xmmm^zm o #i. 

[ 0 0 7 2 ] -5 LT, Ififlt^tL/taiC^OHfi&mif 

wi. -s«*^-9-^ xmhfz^{ztmmmmz]x:^t 
mm.) m^^^xh. y a xm^m-^fitzm^m 

[ 0 0 7 3 ] ^rfc. mi<n'r-XMz^ hWiMi-WC 

mtt-m^mzmtx7 ^jv^ff^^^r^^m.^^ 

it^^hy M\^\mmm.i:m!,LX:x-'yi^ 


[006 5] a#:e<)t(i:. mi liZTf^htz'r-XMz^'o 

- K(i. RAM 3 2 fcS^tl^tjiicoaiMSttfgJ'S 
-:3\^TCPU28*5Wif-tl>. 
[0066]*MT'«i:. <J3tC(l)T'^ti:feD. Efj 

ta^ Ltz 3^<;ywr^ xoi^^m^ ^--mmmw 

[0067] 
[iCl] 

_G(n-2),Size_G(n-l) ] ■■■ ( 1 ) 

)Vk%nLxi>ii\\ 

[0 0 74] t/^. *SI^®t1i»«fl#tcWLTy 

m Lx nmi:T~y)\^^m lxh^. sjtss^jtMa 

[0075] Mt. mfX-J^mm Ltz^^. nrtx 
-Afg**^ffi< ^r-oTt t ^ ii. H 7 a^T~X)i'X-&)fz 
7 -Y /i-^ i 0 i> y X y y ^ >■ 3 y^^coSv ^ 7 ^ 

[0076] ±iailj5|com?T1i. 'r'J-^)V:fy:^y^m 

m^^m. mmm^ (pda) . yN-yny^srt- 
mmmiz-^^^x t . *^Hfl^3Sffl-f I. ; t i^x'^ 
I. 

[0077] 

[«Hflco^*] mMmuzx d izT^mMizmimm 
St j;ix«\ X -5 T/J^Bm^f ^ xic 

?fmtfcBm^iBiit^*&t. ^^ximmm^^z 
i^y^xmrn^^rmmt. m^Mij-ixi&mkm^ 
m/^xi&m^^m^ X 0 mm^mts:mmz l 

fzcDX. B#ai:^)K«7^ XfSMfgtCffi^SL^V^. 

Lfz/^ Xffiii*i-5JtgT-J> I. « 
[0 0 78] i/i, *»0Htfil>jtfi»Mtj;im\ - 

^^(^mizmmm-! xx d t>>h§v^Bmtf^ x^v 

0 #;c *%;b^if^**^tc. y ^ XfgM^aa^ HIS 
L . ^i. ^{i . 7 ^ XfiMJ!!iJl#a« 7 ^ XfiMxSm ^ if 

ibixo izmmx'^mmz ttzcDx. mmmm^mi*. 

t'i-y^-C'5iMB^-ri.llO#H«i07 ^ X!S^±^- 

izthiihin'^h. 

[HI ] *%Hflt7)iiifefmc«i.mgaco«jsK^.T^-r 
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[02 ] 1 1 iz^.Ltzm^mm3mmmi&i^-ty^ 
[03] :^mmmmizi^ i am^^t^is its / ^ x^m 

[04 ] 3 X 3¥}t-fb7 ^7^^^7)S;^ffiJS^^St0 


[ 0 7 ] 0 6 Ltzmm^zis^^xm^ti ?. y ^ x u 

lO-mmmt. 12-^t'J;i?-F. 16-m« 

2 0-A/D^jtg|5. 2 2-fi-^«g|5. 2 4-11 
^^^'J. 28-CPU. 32-RAM. 5 2-y-fX 


[01] 



12 3^ 


[02] 


} 
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CPU 
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[113] 



[116] 


^9>'U ~| -.S2IO 
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